Antitumor Effects of MEHD7945A, a Dual-Specific Antibody against EGFR and HER3, in Combination with Radiation in Lung and Head and Neck Cancers.
Human epidermal growth factor receptor family members (EGFR, HER2, HER3, and HER4) play important roles in tumorigenesis and response to cancer therapeutics. In this study, we evaluated the capacity of the dual-target antibody MEHD7945A that simultaneously targets EGFR and HER3 to modulate radiation response in lung and head and neck cancer models. Antitumor effects of MEHD7945A in combination with radiation were evaluated in cell culture and tumor xenograft models. Mechanisms that may contribute to increased radiation killing by MEHD7945A, including DNA damage and inhibition of EGFR-HER signaling pathways, were analyzed. Immunohistochemical analysis of tumor xenografts was conducted to evaluate the effect of MEHD7945A in combination with radiation on tumor growth and microenvironment. MEHD7945A inhibited basal and radiation-induced EGFR and HER3 activation resulting in the inhibition of tumor cell growth and enhanced radiosensitivity. MEHD7945A was more effective in augmenting radiation response than treatment with individual anti-EGFR or anti-HER3 antibodies. An increase in DNA double-strand breaks associated γ-H2AX was observed in cells receiving combined treatment with MEHD7945A and radiation. Immunohistochemical staining evaluation in human tumor xenografts showed that MEHD7945A combined with radiation significantly reduced the expression of markers of tumor proliferation and tumor vasculature. These findings reveal the capacity of MEHD7945A to augment radiation response in lung and head and neck cancers. The dual EGFR/HER3-targeting action of MEHD7945A merits further investigation and clinical trial evaluation as a radiation sensitizer in cancer therapy.